Digital images of the sediment surface of cores MD03-2621 and SO130-289KL were made with a high-resolution line scan camera installed in Avaatech XRF core scanners at the ETH Zürich and MARUM, University of Bremen. Sediment total reflectance, presented here as variations in L* (total reflectance or lightness), was measured in transects from these colour data with a cross-core length of approximately 1.7 cm and an unprecedented down-core resolution of ~70 µm (143-146 pixels/cm) ( Supplementary Figs. 13-14) . The transect location within the core was chosen in such a way that sediment disturbances were avoided. The L* records were corrected for voids and artefacts. The images of the sediment surface and the transects of the acquired L* record of cores MD03-2621 and SO130-289KL accompany this paper on www.nature.com/naturegeoscience (Supplementary Fig. 14) .
Greenland climate change across the period of the last deglaciation within the limits of dating error 32 . Based on this observation, the age model was further fine-tuned by correlating the L* record to the ice core δ 18 O record of NGRIP 33 using the GICC05 age scale for the period of 60 -0 ka 2, [34] [35] [36] [37] and taking refined measurements during the last deglaciation into account 22 (Fig. 1) . For the period of 110 -60 ka the extended GICC05modelext age scale was used, which is based on the ss09sea06bm model time Fig. 2 ). This approach allows for a direct comparison of the two age models ( Supplementary Fig. 3 ). The age model derived for this study fits for most of the investigated period within the limits of dating error given by Hughen et al. (2006) 6 . The primary differences between the two age models show up in the time interval of 50 -40 ka. These inconsistencies are minor and can largely be explained by known discrepancies between the timing of NGRIP and the Hulu Cave records 2,4 .
Arabian Sea Age Model
The Table 2 ).
An initial set of 14 mono-specific samples of the planktonic foraminifer G. ruber was taken from the uppermost 4 m ( Supplementary Fig. 4 and Table 1 ) and measured for 14 C at the ETH AMS facility at Hönggerberg Zürich 41 . The 14 C ages in the uppermost 4 m span the time interval over the last ~22 ka and support in general the synchronicity of the L* and the NGRIP δ 18 O record within the age-error uncertainties ( Supplementary Fig. 4 ). This supports the notion that major changes in sediment colour and composition in the Arabian Sea, like Cariaco Basin, correspond to well-known climatic transitions such as the end of the Younger Dryas. One of 14 radiocarbon age dates (ETH-37185) has not been incorporated into the age model because it showed an age reversal. Bioturbation at the corresponding sampling location indicates potential reworking of old foraminifera. The 14 C dating that corresponds to Heinrich event 1 (H1, ETH-37188) seems to be too old. On one hand, the sediment of H1 is bioturbated and older foraminifera could have been reworked.
On the other hand, Heinrich events are interpreted as meltwater events, which triggered a full or near shutdown of the AMOC. This could have led to higher reservoir ages so that our present correction is not sufficient and leads to aberrant radiocarbon ages.
A second set of six samples of planktonic foraminifera of mixed species was taken in the depth interval between 7.91 -9.77 m (Supplementary Fig. 5 and Table 1 ).
This set of 14 C analyses was carried out at the Leibnitz-Laboratory for Radiometric Toba eruption has been dated radiometrically with 40 K- 40 Ar to 73.5 +/-3 ka 46 and with 40 Ar- 39 Ar to a mean age of 73 +/-4 ka 47 .
Supplementary Figures
Supplementary Figure 1 Seasonal variation of the mean position of the ITCZ based on average precipitation for January (a) and July (b) over the period of 1979 to 1995 48 . Darker shading shows stronger precipitation. Locations of study areas in the Cariaco Basin and the northeastern Arabian Sea, and comparative site of the NGRIP ice core on the Greenland ice sheet, are indicated. Data were retrieved from the International Research Institute for Climate Prediction (http://iri.ldeo.columbia.edu). Fig. 11 ) from an interstadial (maroon, 37.85 -37.75 ka) and from a stadial (light blue, 36.10 -36.00 ka). e (right), Blackman-Tukey analysis of these two L* records. Labelled are periods (in years) for peaks within a window of 2 to 10 years that are significant at 95 % determined with MTM analysis performed with the program k-spectra. Before spectral analysis the series were standardized (zero mean and unit standard deviation) and evenly resampled (0.2 year). In the MTM analysis parameters p = 3 and K = 5 and a null hypothesis of red noise were used.
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Supplementary Figure 11
Digital image of sediment surface with total reflectance L* record. a, example for a laminated interstadial (37.85 -37.75 ka, Supplementary  Fig. 10) . b, example for a stadial (36.10 -36.00 ka). Areas on which L* was determined are indicated with yellow rectangles. 
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